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Abstract — Our paper reanaly zes data trom the classic 1960 study Equality of Educational Opportunity.
or Cofeman Report. 1t addresses whether ieacher characteristios. including verbal ability and race.
mtlnenced “synthetie gan swores™ ot stadents (mean test scores ot upper grade students in o school
Mines mean test scores ot fower grade stadents in i sehoot), in the context of an econometric model that
allows for the possibitity that wacher characteristies in a school are endogenousy determined.

We tind that verbal aptitude scores of teachers influenced synthetie grain scores for both black and
white students, Verbal aptitude mattered as much for black teachers as it did for white teachers. Finally.,
holding teacher characteristies other than race constant, m some specifications black teachers were
assaciated with higher gain scores tor black high school students, but fower gain scores for white
clementary and xunnd.lr\ students. Because these tindings are for American schools in the mid- 1960,
they do not dircetly apply to our contemporary cxperience. However, they do raise issues that should be
addressed in discussions of turing policies in American education. [JE1.121)

L INTRODUCTION

MOV ATED by the poor academic performance and
high drop-out rates of many minority elementary
and sceondary school students vis-a-vis their white
counterparts, as well as the fact that the racial/cthnic
distribution of public school taculty often does not
reflect  the  racial/ethnic  dustribution ol their
students, many school districts have aggressively
sought to increase their hiring of minority facutty.
This policy has been purchased even in the face of o
declining pool of minorities secking to enter careers
in cducation and cvidence that new  minority
teachers  tend  to fail the  National  Teacher
Examination at a higher rate than new white
teachers.! Confronted by fiscal stringency. many
school districts have also begun to institute carly
retirement plans to encourage older. more experi-
enced. and often white, teachers to retive. thereby
creating vacancies for fower paid new. or relatisely
incxperienced. minority teachers.

teachers are thought by many to be more effective
teachers of minority students because the former
may serve as role models for. may interact better
with, may have more favorable attitudes towards
and higher expectations for. and may provide more
positive  feedback  to. minority students.® Ulti-
mately, however, society must be concerned about
minority teachers’ impacts on the educational (test
scores. completed  schooling  levels) and  post-
cducatioral (fabor market success) outcomes of both
minority and white students. Only if minority
teachers improve, or at least leave unchanged, the
outcomes of hoth groups (as compared to what
white teachers would generate) can *ainority recruit-
ment policies in public education be judged pareto
aptimal in terms of their impacts on students. If they
improve the outcomes for minority students but
reduce the outcomes for white students, the debate
aver these policies will shift to their distributionat
{across student group) consequences. If minority
teachers are shown to have no impact on the

These policies raise a host of issues. Minority — outcomes for mimornty students and to adversely
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influence those for white students, the debate will
shift to one over the importance socicty places on
providing employment opportunitics for minority
teachers to help remedy historical incquities and
perceptions of current discrimination against poten-
tial minority teachers.

Of course. minority and white teachers differ. on
average. on a number of dimensions other than
race. They come from different sociocconomic
backgrounds, have different levels of experience.
have different degree levels, and tend to huve
reccived their degrees from different institutions.
They also tend to score differently on standardized
aptitude and achicvement tests. While issues velat-
ing to the “cultural bias™ in test scores have been
raised. studies do suggest that student’s academic
performance is related, on average. to  their
teachers’ performance on  standardized tests.
Comparisons of the effectiveness of minority and
white teachers must control, if possible. for these
other characteristics.

Rescarch on the relative effectiveness of minority
teachers has been conducted primarify by soci-
ologists. psychologis.s. and educational rescarchers.
Mast studies have focused on teachers” attitudes,
teachers’ expectations.  teachers’  placement  of
students. and the feedback (positive and negative)
that teachers provide students.’ Onhby a few have
addressed  educational outcomes and none has
addressed subsequent labor market suceess.” Mamy
have been studies of a single school district and
these typically failed to contral for other teacher
characteristics. Only a few studies used 1epresen-
tative national data bases. only a few attempted to
model the process by which teachers get assigned to
schools, and none controlled for this process in the
estimation of teacher effects. To our knowledpe.
none addressed whether the effects of teachery
verbal ability vary ¢ither with the ruce of the
teachers or the race of the students they are
teaching.

Our paper begins to address some of the issues we
have raised. by reanalyzing data from the classic
1966 study Equality of Educational Opportunity. or
Coleman Report. As we describe m the next section,
these data permit us to estimate how. during the
mid-1960s. the characteristies of teachers of dit-
ferent races (verbal aptitude. degree levels, years of
experience) influenced an estimate of the change in
test scores over a three grivde devel period. for
students of different races. They also permit us 1o

test whether controlling for the process by which
teacher characteristics (including race) get assigned
to different  schools influences  our  estimated
relationships.

After discussion of the Coleman Report in the
next section. sections Ul and IV present our
empirical analyses. The two final sections then
discuss the significance of our findings and their
implications tor future rescarch.

II. THE COLEMAN REPORT

The Coleman Reporr vepresented an important
step in educational vesearch. Tts statistical analyses.
Dased on data from over $70.000 pupils. 60000
teachers, and 4.000 principals, represented  the
beginning of the “educational production function”
literature.

The methodological  approaches used in the
Coleman Report were  severely  criticized  and
numerous reanalyses of the data took pliace within
few years of the Reporr's publication.” Most social
scientists. and  public attention. focused on s
conclusions concerning the extent ot race segre-
gation in schools and the importance of tamaly
background chatactensties in explaming varations
in student achicvement. Less well known (or well
emembered) is that the underlying datia set con-
tained intormation on teacher verbal ability (as
meisured by scares on a verbal aptitude test) and
that the average verbal aptitude of teachers in i
school was seen to be postively correfated with
student test scores. Both the original Coleman
Report and subsequent reanalyses of it data found
this correlation and some rescarchers concluded that
the correlation appeared stronger at higher grade
fevels,”

The Colemman Reporr data appear to be unigue
amang enisting micro level data sets in that they
cantiain a measure of individual teachers™ verbal
ability. One serious weakoess of the data, howeser,
is that they represent a “snapshot™ at a single point
in time and that only & current year test score
measure exists for cach student. Subsequent edu-
cational rescitch by economists has stressed that to
more tully control for unobservable student. tamily .
and  community  characteristies  that  influence
student achicvement. one should  relate school
characteristios. including teacher abdity devels, to
student gain seores. or changes in test scores over
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time — not to student test score levels at @ point in
time.®

While all of the prior rescarch that used the
Coleman Report data estimated current year test
score cquations, the data do in fact contain infor-
mation on third and sixth graders at cach clementary
school and ninth and wwelfth graders at cach high
school. Morcover, one can identify the subsct of
third and sixth graders who spent their entire
clementary school carcers at a piven clementary
school and similarly identify the subset of twelfth
graders who spent their entire high schoot carcers at
a given high school. Restricting one’s attention to
these subsets of student respondents, computing
mcan scores for cach school by grade. and assuming
that within a school. the unobscervable character-
istics do not vary across grades, one can compute
“swithetie™ gain scores as the difference between the
mean sest scores in the two grades for cach school.
For example. the difference between the mean test
scores of siath graders in i school and the mean test
scores of third graders in a school at the survey date
can De taken as an estimate of how mnch third
graders in the school would learn if they remained in
the sehool for three more years.” In cases where the
schools have a signiticant number of both white and
black  students, these gain scores can also be
computed separately for each racial group. '

These gain scores are used as dependent variables
in the neat section in the estimation of educational
production functions in which the gain scores by
school are related 1o student tamily . community.,
school. and teacher characteristies. Of primary
mterest o us witl be the effect of the ractal
composttion of teachers in a schoot and their verbal
abilities on the gain scores of students of cach racial
group.'! Given prior mentioned concerns about the
alleged “ealtural bias™ of tests, we also address
whether increasing the verbal ability of teachers of
cach race has the same impact on the gain scores ot
students of different races.

White conceptually such an analssis s straight-
forward.  an important  statistical  issuc  cXists.
Teachers are not randomiy assigned to schools and
school districts: teachers with higher test scores may
be more casily attracted to higher paving districts.,
districts with smaller class sizes, and districts whose
tanulies e highly educated. Similarly. teachers
many preter to work with students who come from
the same ricral group or from similar sociocconomic
backgrounds. To make sure that such nonrandom

assignment does not lead to biased estimates of the

effects of teacher characteristics on student gain

scores, an instrumental variable approach is

cmployed in section TV to control for the process by

which teachers and schools are matched.!?

1II. ESTIMATING SYNTHETIC GAIN SCORE
EQUATIONS

A. Descriptive Statistics

The Equality of Educational Opportusiity (EEQ)
data tapes that we received from the National
Archives contained data for third grade students at
2499 schools, sixth grade students at 2389 schools,
ninth grade students at 930 schools and twelfth
grade students at 787 schools." We restricted our
attention to the subset of clementary schools for
which data were reported for both elemientary
grades and the subset of high schools for which data
were reported for both secondary grades. We also
required that data for cach school were reported on
all of the explanatory variables used in the analyses
that  follow. including the characternistics  of
teachers.' Al data were aggregated to obtain
school level mean values fer the entire sample, for
white students at the subset of schools that had some
white students in attendance, and for black students
at schools  that had some black students in
witendance. '

As Tuble 1 indicates, the restrictions left us with a
maximum sample of 969 clementary schools and 256
high schools.'* Of the former. 799 had at least one
white student in both grades and S14 had at least one
black student in both grades. Of the fatter, 178 had
at least one white student in both grades and 183 had
at least one black student in cach grade. Because the
clementary schoot sample sizes are so much larger,
the majority of the analyses that follow use the
clementary school data,

Students in cach grade were administered verbal
aptitude, nonverbal aptitude. reading and math-
cematics tests, The weighted (by number of students
tuking the tests) mean pereentage of correct answers
on the four tests across schools was S8.18 for third
graders and 52.28 for ninth graders. The weighted
mean synthetic gam scores, the mean for the sixth
grade minus the mean for the third grade and the
mean for the “welth grade minus the mean for the
ninth grade. v re 1.55 and 0.90, respectively.

At the clementary school level 31%  of the
students and 27% of the teachers were black, while
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Table 1. Descriptive statistics: weighted means (by school size)

Elementary schools High schools

(1E) (2E) (3E) (1H) (2H) (3H)
All schools White students  Black students All schools White students  Black students

BYTEST SRR 62.’Y" 50.90 52.28 59.10¢ .93

GAIN [IRN] R -4.42 0.90 .86 -0.53

BLACKS 3112 6.63" 77.84 29.24 6.32" R82.06

BLACKT 27.00 4.00¢ 71.00 25.00 .00 77.00

EXP 15.81 14.89

MA 17.69 3423

VERB 75.48 76.71

BEXP 14.37 15.50 13.95 14.94

BMA 2217, 18.35 42.72 25.28

BVERB 73.54¢ 64.03 80,20 66.91

WEXP 15.96 14.89 14.71 14.49

WMA 17 66 17.83 37.08 973

WVERB 81.13 78.76 8117 760.62

P .38 0.79 0.42 077

Pw 0.92 (.62 0.92 (.55

N 969 79 sS4 256 178 183

where

BYTEST mean pereentage of correet answers of third grade students in the school on the group ot tests (ninth
prade for high schools)

GAIN mean pereentage of correct answers of sixth grade students in the school on the group of sixth grade tests
minus the mean pereentage of correct answers of third grade students in the school on the group of third
grade tests (twetfth and ninth grades for high schools)

BLACKS percentage of black students in the third and sixth grades in the school (ninth and twelith tor high
school)

BLACKT pereentage of black teachers in the school

EXP mean years of teaching experience ot teachers in the school

MA mean pereentage of teachers in the school with at Teast a masters degree

VLERB mean pereentiage of correct answers of teachers in the schoot on the verbal test

BEXP

BMA mean values for black teachers in schools with positive pumbers of black teachers i the sample

BVERB

WEXP

WMA mean vivues for white weachers in schools with positive numbers of white teachers

WVERB

Py proportion of schools with at least one black teacher

Pw proportion of schools with at least one wlite teacher

N number of schools

“mican for white students is significantly ditterent from the mean for black students at the .05 tevel of signiticance. two-
tail test.

Source: Authors” computations from the Fquality of Educational Opportendy survey data tapes.

at the high schoal level the camparable pereentages
were 29 and 25 '7 Elementary schoul teachers in the
sample averaged close ta 16 years of teaching
experienee, about 17% of them had carned at least a
masters degree and. on average. they answered
correetly slightly more than 75% ot the questions on
a verbalaptitude test that was administered to them.

Tabte I alsa summarizes these data separately tor
white students and for black students, indicating in
cach case haw their teachers” characteristies varied
by race. White students tended ta have higher base
vear test seares and larger gain scores than black
students at both the clementary and  secondary
level.™ The typical white  clemeniany school

s

High school teachers were quite similar an their
cxperience ind their verbal aptitude scores, but over
3% of them had at least a noasters degree.

A Dt L LT VA STy 2 RS,

student was enrolled in a school in which about 6.
af the students and 4% of the teachers were black.
while the typical black clementary schaol student
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found 77% of his or her classmates and 71% of his
or her teachers black. The respective values for high
school students were quite similar.

Both white and black teachers’ verbal aptitude
scoras tended to be higher if they were employed at
whools in which white students were enrolied than if
they were employed in schools in which black
students were enrolled. In addition, white teachers’
verbal aptitude scores were  higher than black
teachers’ verbal aptitude scores in both tvpes of
schools, although at -the high school level the
ditterence at schools in which white students were
enrofled was quite small. Expertence and degree
differences across the two types of schools and.
within o type. across the two types of teachers were
fess uniform and were not always in favor of white
teachers. For cxample. in both elementary and
secondary schools at which white students were
present, black teachers were more likely than white
teachers to have advanced degrees.'”

B. Flementary School Analyses
Estimates are presented in column (1) of Table 2
of syathetic pain score equations of the form,

GAIN, = o, + X, + @S, + «;BYTEST,
+ a1, + €. (48]

Here X, represents o vector of characteristies of
whool i'v students. their families. and the com-
munity in which the schoolis located: §, represents a
vector of characteristies of the school: and T,
represents avector of characteristies of the school's
teachers, BY FEST, is the average test score of grade
3students in the sehool and GAIN, is the difference
between the i erage test seore of grade 6 students in
the school and the average test seore of grade 3
students in the school.

Included in X, are the pereentages of the school’s
students that are female (FEM). black (BLACKS).
have no tather or no mother in the home (FNHH,
MNHEH), have a telephone in the  houschold
(PHONE ). and receive free lunches (FELNCH). the
mean income of the families of the school’s students
(INCOME). the mean cducation levels of the
tathers and mothers of the schoot's students (FED.
MED). and whether the school is located in a
central city (CTFY). rural (RURAL). or suburban
(the omitted category) area ™' The school character-
isties are the number of books per pupil in the
school’s library (BOOKS) and the pupil/teacher
tatio m the school (PUPT). Finally, the teacher

Revisited 5

characteristics arc the percentage that are black
{BLACKT). the mean vears of teaching experience
(EXP). the percentage with at least a masters degree
(MA). and the mean verbal test score of teachers in
the schoot (VERB). Since the schools in the sample
vary considerably in size. the method of weighted
feast squares is used to obtain the estimates.

Gain scores prove to he higher in schools with a
greater pereentage of female pupils. a smaller
percentage of blick students. fewer families with
only one parent in the houschold. more families
with telephones. fewer families receiving  free
lunches. and higher parental education  levels.
Relative to suburban schools, gain sceres are higher
in rural schools and lower in central city schools.
Higher pupil/teacher ratios are associated  with
lower gain scores. Finally. “regression to the mean™
is present, as higher base year test scores are
associated with fower gain scores.

Of primary concern to us is the role that teacher
characteristics play. In this model, increasing the
percentage of black teachers by 10 percentage points
is associated with a 0.4 decrease in the school’s gain
score. Teachers” experience is positively associated
with the gain score. but teachers” degree level does
not appear to matter. Crucially. higher verbal
aptitude scores for teachers are associated with
higher gain scores for students, If teachers” verbal
aptitude scores could be increased by 10 percentage
puints. gain scores are predicted to be (LY points
higher.”" The latter should be contrasted to a mean
gain in the sample ot 1,55,

The remaining columns in Table 2 ascertain the
sensitivity of these results to changes in the modet's
specification. While inclusion of the base vear (third
grade) test score on the right-hand side of equation
(1) is justificd because how much students learn
over time depends on where they are starting trom.,
there are well-known statistical problems that resutt.
On the one hand. if the base year test score and
the gain score are both influenced by 4 common set
of vanables and any of these variables are omitted
from cquation (1), then inclusion of BYTEST may
lead to biased estimates of the coefficients of other
variables in the model.® On the other hand. if
BYTEST measures students’ truce  abilities  with
crror. its coctficient will be biased towards zero and
thus our estimate of the extent of regression to the
mean overstated.

Onc way to handle this problem is to omit
BY[LST from the model and see whether this
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Table 2. School level synthetic gain score equations: Grades 3 to 6" (absolute value 1 statistics)
All students Students who never changed schools
n (2) (3) (4) (5)

INTER 11.483 (3.8) —13.057 (3.9) 10.260 (3.2) 12,174 (3.9) 9.771 (30
FEM 0.059 (3.1) 0.067 (2.9) 0.060 (3.1) 0.043 (3.0) 0.042 (2 9)
BLACKS —0.060) (5.8) =-0.011 (0.9) —-0.057 (5.5) -{.083 (6.5) 0081 (63
FNHH -0062 (3.3) -0.029 (1.3) ~-0.061 (3.1) ~0.037 (2.1) -0.037 (2.1
MNHH —-0.243 (9.0) 0194 (6.5) ~1.242 (¥.8) -0.109 (4.2) -0 108 (4.
PHONE 10 (7 5) 0.051 (3.2) 0.098 (7.2 0.123 (v.2) 0122 (9.2
INCOME 0.100 (0.9) 0.229 (1.0) 0.233 (1.1) 0.277 (1.5) .34 (1)
FLNCH —-0.029 (2.6) —0.008 (0.6) -0.029 (2.6) -0.026 (2.0) 0024 (1.9
FED 1.079 (4.7) 0.501 (1.8) 1,102 (4.8) 0.796 (4.0) (L791 (4.4
MED 0.358 (1.3) —0.0:46 (0. 1) 0317 (1.1 0.534 (2.2) 01.537 (2.0)
CITY —0.894 (1.9) 1062 (1.9) ~0876 (1.8) ~0.677 (1.2) (L39S (0 7y
RURAL 10RO (2.3) 1017 (1.8) 1082 (2.2 0915 (1.X) 0829 (1.6
BOOKS 0.010 (0.3) (LOI1S5 (0.3) 0.012 (0.3) 0.013 (0.3) 0.012 (0.3
PUPT =0.081 (2.3) 0.002 (0.8) ~0.076 (2.2) - 0076 (2.0) uael (1.6)
STAY 0.000 (1) 003 (27
BYTEST =0.638 (20.4) —0.634 (20.1) =0 633 (1. 0050 (20 1)
BLLACKT 0,042 (3.8) - 0060 (4 9) 0045 (3.W) 0042 (3 HO4s (3 2
LEXP (.068  (2.0) -0.023 (11.5) 0.063  (1.8) 008 (1.5) 0o (12
MA —0.004 (0.3) 0.006 (1.3) -0.003 (U3 ~0.00F (0 1) wunl )
VERB (hO9 (4.1} (hUo} (2.4) 009 (4.2 0076 (3 1) DuNE (V2
" 9649 uaYy Y33 DAN uxs
R 0,724 ) t.616 w727 (L.6YN 0 "uo
where:
INTER mtereept term
FEM percentiage of the school™s students that are temale
BLACKS pereentage of the schoal’s students that are hlack
FNHH pereentage of the sehool’s students without a tather in the household
MNHH pereentage of the school's students without o mother 1 the household
PHONE pereentage of the school’s students with o telephone in the household
INCOME mean income of the families of the school's students (in thousands)
FINCH pereentage of the school’s students that receive free lunches
FED mean years ot educition of tathers ot the schools students
MED mean vears of education ot mothers of the schoolb’s students
CITY I = central ¢ity sehool. 0 = other
RURAL 1 = rural school, (0 = other
BOOKS number ol books in the school’s Tibrary (000s) per pupil
STAY pereentage of sixth gride students who hine not changed sehools since the first grade
BYTEST mean gride 3 test score (pereentage of correet answers) i the schoal
BLACKY pereentage ot black teachers in the school
PUPT pupils per teacher in the school
EXP mean sears o experience of teachers in the schoot
MA percentage of teachers with at least a master’s degree in the school
VERB mean verbal test seore of teachers in the schoot

“Each student’s test seore is the simple average of the pereentage of correct answers the student recenved on verbal,
noaverbal, reading, and mathematics tests,

"Wcighlcd feast squares regressions. The wetght used s [(N x NN+ N where NN s the number of thid
(sixth) grade students taking the test m the school.

Souree: Author’s computations from the Fgualite of Opportunine survey data tapes

substantially infiuences the other coefficients. This  teachers negatively, associated with o school's gam
is done in column (2). While mean teacher experi- seore.”?

ence is now no longer significant, teacher verbal Doces mobitity of students into and out of a school
ability is still pusitively. and the pereentage of black  influence the amount of fearning that goes on i the
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school? Column (3) adds as an explanatory variable
the percentage of sixth grade students in a school
that spent their entire elementary school careers in
the school (STAY). This variable does not prove to
be statistically significant and its inclusion does not
substantially influence any of the other coefficients
in the model (compare columns (1) and (3)).

Of course, as noted in the introduction, it would
be desirable to confine the computation of the
synthetic gain scores to students who had always
rernained in the same elementary schooi. This is
done in columns (4) and (5) where the gain score is
now computed as the mean test score for sixth grade
students who spent their entire school career at the
school minus the mean test score for third grade
students who spent their entire careers in the
school.®

The estimated association between the percentage
of black teachers and teachers’ verbal aptitude
scores and the synthetic gain scores in this restricted
sample are quite similar to those found in the
unrestricted sample. One new finding. however. is
that the synthetic gain scores of these stayers are
larger, the larger is the proportion of sixth grade
students in the school who spent their entire careers
at the school. Put another way. the more turnover
there is in a school’s student pepulation, the lower
tae gain scores are for the students who remained at
the school.

The analyses reported in Table 2 group all
students together. They do not permit us to address
an issue that is of key importance to us — whether a
teacher’'s racz and verbal ability differentially
influence the academic achicvement of students of
different races. To address this issue. Table 3
reports estimates of sclected cocfficients  from
equations that were estimated scparately for black
and white students. In each case the synthetic gain
score is now computed for each school using only
data for students of the given race.

Columns (1) for the white and black student
samples report coefficients from cquations specified
identically to column (1) in Table 2. In this model. a
higher percentage of black teachers in a school is
associated with a lower synthetic pain score for
white students but is not associated with a higher
gain score for black students. Teacher verbal ability
is positively related to gain scores for both groups of
students and the magnitude of the relationship is
about the same. Teacher expericnce has a payoff
only for white students and having more teachiers

with advanced degrees enhances learning for black
students, but perverscly lowers it for white students.

To estimate whether the effects of teacher verbal
ability, experience and degree level vary for each
group of students with the race of the teachers,
expanded versions of the equation underlying
columns (1). (3). and (5) of Table 2 were cstimated
that allowed for interactions. For example. in the
case of column (1). the estimating equation became:

GAIN, = ay, + a;%, + @S, + ay BYTEST,
+ oy ((BLACKT/100)"T,g)
+ aq((I-BLACKT/100) " Ty + ¢,  (2)

Here j. equal to 1 or 2. indexes the black or white
student equation and Ty (T,w) is the vector of
characteristics of black teachers (white teachers) in
school i.

Selected coefficients from these models appear in
columns (1w). {3w) and (5w) for white students and
columns (1b). (3b). and (5b) for black students. The
estimates in column (1) for cach group come from
cquations  that are  restricted  versions  of  the
cquations that underlie columns (Iw) and (1b) and
hence one can test for cach group whether the
restrictions are valid. Formal F tests suggests they
are not.” That is. we can reject the hypothesis that.,
for cach group of ~tudents. the effects of all the
teacher characteristics variables are the sane for
black and white teachers,

The results in this table are striking. In most
specifications the percentage of students that are
black does not affect cither black or white students’
gain scores. Higher verbal scores for black teachers
are associated with higher gain scores tor both black
and white students. In contrast. white teachery
verbal scores matter only for white students. Higher
white teacher experience levels are associated with
higher gain scores for onty white students and black
teachers” experience levels do not appear to have
any impact on either group of students” gain scores.
Finally. while an increase in the percentage of black
teachers in a school with at least a masters degree
increases the gain scores of black students. an
increase in the comparable pereentage for white
tcachers again perversely is associated with tower
gain scores.™

Several extensions warrant brief reporting here.”
First, when the analyses underlying tables 2 and 3
were repeated separately for cach of the four
individual tests (verbal aptitude. reading, nonverbal
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aptitude. and mathematics). teacher verbal abiiity
was found to be positively associated with the
synthetic gain scores on all four tests, with the
magnitude of the relationship being smatlest for the
mathematics gain score.

Second. as discussed in footnote 9. students were
administered different tests in the third and the sixth
grades. Itis, therefore. not obvious that the metric
we  have chosen. the synthetic pain score. s
necessarily the correet outcome variable to use.™ To
test for the sensitivity of our findings to the metric
chosen. we reestimated the equations found in
column 1 of Table 3 using first the difference in the
logarithms of the mean sixth and third grade test
scores in a school as the outcome variable and then
the difference in the school’s percentile rank on the
sixth grade tests (among all schools in the sample)
and its percentile rank on the third grade tests. ™ We
found that teacher verbal ability continued to be
positively associated with the outcome variable in
cach of these specifications.

C. Secondary School Analyses

Table 4 contains weighted least square estimates
of synthetic gain score equations for the high schools
in our EEQ sample. The outcome variable is now
the mean percentage of correct answers of twelfth
grade students in the school on their group of tests
minus the mean percentage of correct answers of
ninth grade students in the school on their group of
tests. Because the sample sizes are smaller, fewer
coefficients than in the elementary school sample
prove to be statistically significant and fewer
analyses are reported. .

In these high schoo! data. higher verbal aptitude
scores of teachers are associated. on average, with
higher gain scores for white students, but not for
black students. When teacher characteristics are
broken down by race. white teachers’ verbal
aptitude scores appear to matter for both groups of
students. but black teachers’ verbal aptitude scores
do not. Increasing the percentage of black teachers
in a school with at least a masters degree is

Table 3. School level svnthetic ginn seore equations: Grades 9 to 12 (absowate vadue ¢ statistics)

All students

White students

Blick students

h h (Iw) (1) (ib)
INTER 2405 (1T 4161 (ON) 6,705 (1.2) 4.013 (0.8) -13.326 (1.4}
FEAMM 0021 (1.4 06 (20) -0.031 (1.8) ~0.021 {0.5) 0.021 (0.8)
BLACKS 0025 (1) 0.037 (2.0) 0.063 (2.2 =0.002 (0.1) -0.017 (0.5)
FNIHH gy (36) 00129 (3.0) (L1239 (3.3) -0.085 (2.5) —0.076 (2.3}
MNHH (039 (1.2) S04 (06 0036 (0.8) -0.056 (1.0) -0.047 (0.8)
PHONE (LS4 (3.} L4 (1 1) 0005 (0.2) 0.064 (3.2) 0.064 (3.2)
INCOML 0,693 (2.0) 0719 (2.2) 0.802 (2.4) 0.888 (1.8) 0.978 (2.0)
FILNCH .07 (L) -4 (1Y) -9 (1T) 0.023 (1.6) 0.036 (1.7)
FED 0773 (2.1 0604 (1.5) 0.741 (1.6) 1.603 (2.5) [.488 (2.2)
MED (L5411 (1.3) 1.268 (2 3) 1125 (2.0) —-0.849 (1.4) -0.754 (1.2)
CIry 0138 (0 3) (2S5 (0.4) 0.496 (0.8) 0.204 (0.3) =-0.060 (0.1)
RURAL 0.328 (LT -0L063 (0.1 =031 (0.1) 0.556 (0.8) 0.645 (1.0)
BOOKS 0028 (0.6) 0.004 (0.1) 0.022 (0.4 -0.031 (0.4) -0.097 (1.2)
PUPT 088 (2. 1) 0034 (1.1 0080 (1.0) 0.006 (0 9) (45.017 (0.2)
BYTEST 0356 (14.7) (621 (12.)) =0.621 (12.2) -0.544 (9.4) -0.5583 (9.7)
BILACKI 0026 (L4 0102 (2.4 0106 (U 3) 0,001 (0.0) (1,229 (2.2)
EXP 0023 (1t d) ~0.000 (0.) 0,020 (0.2)
MA 0.0 (1. -0M7 (1.4 0.035(1.9)
VERB 0081 (2% 104 (2.4 - (.08 (0).2)
BIEXP -0.671 (1.1) —0.061 (0.6)
BTMA 0,338 (2. 0.057 (2.5)
BTVERB -0.233 (0 6) =0.046 (0.8)
WTEXP 0008 (0.1) 0.321 (1.7)
WTMA ~-(1025 (1.9) .04 (0.1)
WITVERB 0.092 (2.2) 0.176 (1.5)
" 236 178 |78 183 183
R (488 0 470 0480 0.360 0.378

"See Tables 2 and 2 tor vanable delimtions BYTEST i now the mean prade 9 test score {percentuge of correct
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associated with higher gain scores for both black and
white students, althcagh again the percentage of
white teachers with at least an MA degree is
negatively associated with white students’ gain
scores.

There is also evidence that white students’ gain
scores are positively associated with the percentage
of students in the school that are black and
negatively associated with the percentage of
teachers that are black. In contrast. while black
students” gain scores are not related to the per-
centage of students in the school that are black. they
do appear to be positively associated with the
percentage of black teachers. That is. in the EEQ
data. other things held constant. black teachers do
appear to improve the gain scores of black students
at the high school level.

1V. CAN SCHOOL AND TEACHER
CHARACTERISTICS BE TREATED
AS EXOGENOUS?

A. Conceptual Issues

Differences in school or teacher characteristics
are not randomiy determined across schools.
Families choose where to live. and hence their
children’s schools. based on their own preferences
and resource constraints,™ Teacher characteristics
depend upon factors such as the salaries teachers are
offered. and the pecuniary and nonpecuniary
characteristics of the community in which the school
is located.®' These considerations suggest that fail-
ure to treat teacher and school characteristics as
endogenous may lead to biased estimates of their
affects.™ Yet to date. virtually all studics of teacher
and school affects have treated these characteristics
as exogenous,™

These biases might arise if the teacher and school
characteristics used in the synthetic gain score
equations (equations (1) and (2)) are correlated with
the error terms in the equations due to an omitted
variable problem. For example. supposc that we are
interested in the effects of teachers™ verbal aptitude.
that we assume (for now) that tcacher verbal
aptitude actually does not influence gain scores, and
that the omitted variable is a measure of the value
that the parents of students pliace on education.
Presumably parents who value education highly will
invest more in their children at home (thus leading
to higher gain scores) and will also reside in school
districts that pay high salaries to attract and retain

i ac st i T o e A b

teachers with high verbal aptitude scores (if they
belicve. erroneously in our example. that high
teacher verbal aptitude enhances learning). Other
things held constant. estimation of equations (1) or
{2) by least squares would yicld a positive relation-
ship between gain scores and teacher verbat aptitude
even though we hve assumed (for now) that the true
relationship is zero,

The bias arises in our example because of the
endogeneity of tamilies” locational decisiens coupled
with our inability to fully control for unobserved
variables that simuliancously influence students’
gain scores and their families™ locations (which in
turn determined teachers” verbal aptitude). We
address this problem below by using an instrumental
vartable estimation method to obtain instruments
for the school and teacher characteristics variables.
conducting formal statistical tests to ascertain which
of these characteristics can be legitimately treated as
being exogenous and which must be treated as
endogenous, and then reestimating the synthetic
gain score equation using the original variables for
the exogenous  characteristics and  the  instru-
mental variable  estimates for  the  endogenous
characteristics.

B. Institutional Variable Approach

Appendix Tuble A2 summarizes the equations we
estimated to generate instruments tor the school and
teacher characteristies variables. These equations
were estimated primarily to obtain instruments for
the schoob and teacher variables and they should nor
be thought of as structural equations. In cach case.
the actual vialue of these varables were regressed on
a set of characterisues of the families of these
students at the school. a broader set of character-
istics of residents of the county or SMSA in which
the school was located. and an estimate of the
starting teacher satary in cach school district. ™ The
county level variables are saitable for use as
instruments because they are less likely to be
correfated with the error term in the gain score
cquations than are school or district fevel variables.
The county and SMSA variables were obtained from
the 1965 City and Cowny Databook and starting
saliries were obtained from within-school district
teacher satary equations that were estimated by us,
using the indi- idual teacher data from the FEQ. Y

The instruments obtained from the cocetficients m
Appendix Toble A2 were used to test whether the
assumptions that all the teacher and school charac-




ERIC

Aruitoxt provided by Eic:

Coleman Revisited 1

teristics can be treated as exogenous are valid, using
Durbin-Wu-Hausman specification tests in the
following two-stage fashion.™ First, an cxpanded
version of the maodel that appears in column (1) of
Table 2 was cstimated that included both the
original values and the instruments for all six teacher
and school characteristics variables, The coefficients
of the instruments for MA and PUPT cach had ¢
statisties that exceeded 1.9 in absolute value and a
formal F test suggested that one can reject the
hypaothesis that the vector of cocefficients of the six
instruments as a set are all zero. and hence that all of
the school and teacher characteristics variables
Should be treated as exogenous, ' These tests imply
that at least MA and PUPT should be treated as
endogenous in the estimation of this gain score
cquation.

Sceond, a version of the model was estimated in
which the instruments for MA and PUPT replaced
the original values of these variables, but both the
onginal values and the instruments for the other
teacher  and  school  characteristics  (BOOKS.
BLACKT. EXP. VERB) were included. None of
the coethicients of the instruments for the latter four
variables in this mode! had ¢ statistic that exceeded
E.3 0 absolute valdue and a tormald Fotest saggested
that one cannot reject the hypothesis that the entire
vector of these latter four instruments” coctficients
are all equat to zero.™ This test implies that in a
tormal statistical sense 1t iy egitimate to treat
BOOKS. BI ACKT. EXP.and VERB as exogenous
in the estimation of the gain score equation.

As o result, the synthetic gain score equation
found in cotumn (1) of Table 2 was first reestimated
with instruments used only tor PUPT and MA. A

Table 5.
sunthetie g

Compattson ot WIS

and WV
rin score eguranions: Girades 3o 67 absolure value £ statisties)

comparison of the coefficients of the school and
teacher characteristics variables that were obtained
when weighted least squares was used on the
original data (column |, Table 5) and when a
weighted instrumental variable procedure was used
with these instruments (column 2, Table 5) suggests
that the percentage of black teachers continues to be
negatively. and teachers’ verbal aptitude positively.
associated with the synthetic gain scores. Moreover,
the magnitudes of the cocefficients of the two
variables are roughly the same in the two specifi-
cations. Hence. if we take our endogeneity tests at
face value. our findings about the roles that teacher
ability and race play do not appear to be biascd by
cndogeneity issucs.

We  note. however, that treating BOOKS,
BLACKT. EXP. and VERB as cxogenous is not
consistent with either our underlying economic
model or the cmpirical evidence provided by
others.™ If one also treats BOOKS, BLACKT,
EXP. and VERB as ¢ndogenous and reestimated
the model. the results in column 3 are obtained.
While the estimated cffect of teacher verbal ability
increases  substantially,  the  coetficient of  the
proportion of black teachers now switches sign and
is statistically insignificant. Thus. our conclusion
about the effects that teachers” skin color per se had
on students in the 1960s hinges on the accuracy of
our specitication tests.™

IV, SIMULATIONS
Did teachers” verbal abitity and race matter in the

196057 Our reanalvsis of the FFEO data suggest that
the answer to the first question is definitely yes,

estitates of school tevel

(WES)"
[
BOOKS 000 {4 3y
pPUPi HOSE (2
Bt ACK'] 0.042 (3.¥)
I XP (068 (2 0)
MA 0Ol (0. 3)
\ERRB DUyl (4 1)

(WINY
(] 3

0064 (1.4) 0479 (1 Y
D392 (3 415 (2.3
0039 (2.9) 0.076 (1 1)
0,039 (0.9) (0 (0.5)
0.219 (4 6) ~0.284 (39
098 (3.0) 0448 (2.1)

Al egnations also contam all ot the variables used m column (1) ot

Lable 2
[ .
Cocthicrents trom Table 2,

column (1)
Slostumental vanable estimites
istraments lor MA and PUPT only,
use mstiumests for all bve vanables

estimates e column (2) use
while the estmates i column ()
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while the answer to the second question is much
more sensitive to the statistical mode! used. On
balance, increases in the verbal aptitvde scores of
both black and white teachers were associated,
other things held constant, with higher synthctic
gain scores. On balance. increases in the percentage
of black teachers in a school were associated, other
things held constant, with lower gain scores for
white students at both the elementary and secondary
level and higher gain scores for black students at the
secondary level. The latter results do not always
hold up, however. once one attempts to control for
the endogeneity of teacher and  school
characteristics.

A number of simulations that are summarized in
Table 6 provide the rcader with estimates of the
quantitative importance of these characteristics in
the weighted least squares analyses. These simu-
lations make use of the estimates that were obtained
separately for black and white students and, thus,
that ailowed the influence of teachers’ character-
istics to vary with the race of the teachers (Tables 3
and 4). To given the reader a sense of the mag-
nitudes that follow, we note that the results in
column | of Table 2 suggest that reducing class size

by 10 students per teacher for elementary school
students. would be associated with roughly a (.8
point increase in the students’ gain scores.

The mean percentages of black teachers in the
sample were 4 (3) for white elementary (secondary)
school students and 71 (77) for black clementary
(secoadary) school students, respectively. The first
three simulations ask what the impact would have
been on students if the percentage of black teachers
had been 10 percentage points higher? Those
reported in row | hold constant the mean values of
black and white teachers’ other characteristics (MA.
EXP. VERB) at their sample values. However.
since the mean values of black and white teachers’
characteristics differed. especially for VERB. this
first simulation provides no information on whether
teacher skin color per se would matter if other
teacher characteristics” were the same. The simu-
lations reported in rows 2 and 3 address this issue.
The former assumes that all teachers have the mean
sample value of black teachers” characteristios, while
the latter assumes that all teachers have the mean
sample value of white teachers” characteristics

In fact. the three sets of simulations yield quite
similar findings. Depending upon the particular

Table 6. Estimated changes in gamn scores from changes in teacher race and verbal ability

White students

Simulation (IW) (3W)

(1) Increase the percentage of black - 1200 - .09
teachers by 10 (holding constant
al! other teacher charactenstics)

(2) Increase the percentage of black B RS NI
teachers by 10 (assuming black
and white teachers both had the
mean chariacteristics of black
teachers)

(3) Increase the percentage of bluck  ~0.98° - 0.5
teachers by 10 (assuming black
and white teachers both had the
mean characteristics of white
teachers)

(4) Increase the verbal aptitude 0.15" 0.4
scores of black teachers by 10
puints

(5) Increase the verbal aptitude 045" (.50
scores of white teachers by 10
noints

Grades 3 to 6 Grades Y to 12

Black student: White Black
(5W) (1B) (3B) (5B) (1W) (18

079 027" -0} 036" 095" 021
0.4 -0 -0.25 47" a.93" 037
-0.66" 008 -0.04 —-0.20 -1 028

012 0,98 097 080" - (LUK oo

0.24 0.06 S04 -0.20 00y 0.04

“Estimated change is statistically significant different tfrom zero at the 0.05 level of significance. two-tal test
" Estimated change is statistically significantly different from zero at the 0.10 level ol significance. two-tail test
Source: Authors” caleulations from data in Table tand coefficient estimates in the indicated columns trom Table 3 (for

grades 3 to 6) and Table 3 (for grades 9 to 12),
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elementary school equations used in the simulation,
increasing the percentage of black teachers by 10
pereentiage points is cstimated to reduce the syn-
thetic gain scores of white elementary school
students by roughly 0.7 to 1.2 points and to reduce
the gain scores of black elementary school students
by roughly ) to 0.5 points. This should be contrasted
to meun gain scores of 5.86 and —4.42 for the two
groups. respectively. At the high school level. the
increase would reduce the synthetic gain scores of
white students by roughly 0.9 to 1.2 points. but
increase the gain scores of black students by roughly
(0.2 1o 0.4 points. This should be contrasted to mean
gain scores of 0.86 and —0.53, respectively.,

The mean verbal aptitude test scores of white
clementary  (high  school) teachers and  black
clementary  (high school) teachers were 81,13
(381.17) and 73.54 (80.20) respectively for white
students and 78.76  (76.62) and 64.03 (66.91)
ressectively for black students. The simulations
reported in the fourth and fifth rows of the table ask
what the impact on the synthetic gain scores would
have been it all black teachers” verbal aptitude
scores were inereased by 1) points (row 4) and it all
white teachers” scores were increased by 10 points
(row 3). The standard deviation of teachers” verbal
aptitude scores is approximately 20 points for cach
ot the white and black tcacher samples. so a 10-point
increase represents a change of about one-halt of o
standard deviation. Given that white teachers taught
primarily white students and black teachers taught
pranarily black students in the 19605, one should
cypect that improving only the verbal test scores of
teachers of one race would influence primarily the
gdin scores of students of that rice. This in fact
OCCUES.

Improving the verbal aptitude scores of black
teachers by 10 points is estimated to increase the
syathetic gain scores of white clementary school
students by roughly 0.14 points and of black
clementary school students by roughly 0.9 points.
Sunilarly increasing the verbal aptitude scores of
white clementary school teachers by 10 points is
estimated to increase the synthetic gain scores of
white clementary students by between 0.24 and 0,50
points. but to have very little, or even a small
negative  cffect, on black  clementary  school
students” scores. At the high school Tevel, neither
white nor black students gains scores are predicted
to change very much in response to either a
change.

[

13
V1. CONCLUDING REMARKS

What conclusions should one come away with
from our findings? Teacher race and verbal aptitude
did matter in the 1960)s in the sense that they were
associated with syrthetic gain scores! Verbal
aptitude scores of teachers nationwide have declined
substantially during the last two decades.?' 1f onc
adds a quadratic term in ability to our gain score
equation, one finds that the marginal affect of ability
increases as ability declines, so tht the payoff to
improving teachers’ verbal scores probably is even
higher today.*

We must caution, however, that our results are
for synthetic gain scores in the mid-1960s. The mid-
1960s was a period of change for schools in the
United States and this may reduce the appropriate-
ness of our synthetic gain score approach, which
assumes that the same “fixed™ unobscrvable vari-
ables identically affected the test scores of students
in different grades at a school at a point in time.
Furthermore, synthetic gain scores. cspecially for
the high school data, are dependent on drop-our
rates. Giher things equal, assuming the drop-outs
come from the lower tail of the test score distri-
bution. the higher the drop-out rate in a school
between the nintlyand tweifth grades, the higher the
twelfth grade score will be and thus the larger the
gain score will be. Put another way. our results may
be subject to a form of sclection bias. While no data
existon drop-out rites in the EEO, results we report
clsewhere based on analyses of data from High
School and Bevond suggest that teacher race and a
proxy for teacher ability do not influence a student’s
drop-out probability. so perhaps this is not a
problem

Changes in student test scores over their school
carcers are not the sole outcome of interest. Do
teacher verbal aptitude and race influence college-
going behavior, college completion rates, or post-
cducational  labor market outcomes? Do they
influence noneconomic outcomes such as attitudes
students hold towards individuals from other racial
groups? These questions cannot be answered with
the EEQO data, although onc recent study on a
related  topic did suggest that school quality
measures do affect labor market outcomes. ™

The racial and ethnic distributions of students and
teachers are different today than they were 30 years
ago when the EEQO survey was undertaken. So.
perhaps, are the attitudes about and expectations of
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black and white students and tcachers towards
members of the other race. Although our reanalyses
of the EEOQ data found in some specifications that
incrcasing the percentage of black teachers in a
school. other things held constant, was associated
with lower white student gain scores at both the
elementary and sccondary levels and higher black
student gain scores only at the high school level,
these findings were sensitive to assumptions about
the endogeneity of teacher and school character-
istics.  Furthermore, estimated rcelationships
obtained from “educational production function™
analyses are often not the same across studies and
there is nothing that guarantees that these relation-
ships would hold today.* For example. one recent
study of the actual gain scores between the second
and sixth grades on reading and vocabulary tests for
low-income black students in Gary, Indiana found
that. holding other characteristics of tcachers
constant, black clementary school teachers did
enhance the performance of these black students.*
Clearly. before drawing any .policy conclusions
about the importance of teacher skin color, per se. it
is necessary to replicate our analyses using more
recent data.’

Conceptually, however, the issues we have raised
should not be ignored. Minority teachers may. on
average, improve the academic performance of
black students but adversely influence the academic

performance of white students today. Teacher
verbal aptitude may matter today. on average. both
for white and minority teachers. To the extent that
the latter tend to have lower test scores. hiring
minority teachers with lower verbal aptitude scores
than white teachers may adversely affect the gain
scores of both minority and white students. The case
for expanding the number of minority teachers in
public education rests on distributative as well as
efficicncy considerations. However. contemporary
empirical evidence of the type we have presented
surely should be part of the policy debate.
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NOTES

1. On the declining pool of potential minority teachers see Cole (1986). Irvine (1988). Berger (1990).
and Zinn (1990). For evidence that minority teachers are more likely to fail the National Teachers
Examination (NTE). and. in Texas, the Texas Educational Assessntent of Minimum  Skills
Examination, sce Cole (1986}, Ferguson (1991a). and Thernstrom (1991).

2. See, for example. rvine (1988).

3. On the potential cultural bias of tests and the validity of the NTE see National Research Council
(1989). Ayers and Qualls (1979). Avers (1988). Haney ¢f af. (1987). Darling-Hammond and Wise
(1983). and Sheehan and Marcus (1978). Studies that show that teachers® “ability™. is measured by
test scores., does affect student academic achievement include Armor (1972). Boardman, eral. (1978).
Coleman er al. (1966), Ferguson (1991 1991b). Sheehan and Maicus (1977). and Strauss and Sawyer
{1986}, In contrast Summers and Wolfe (1977} find no evidence that teachers’ “ability™ matters,

4. These studies include Aaron and Powell (1982), Aloia, Maxwell and Aloia (1981). Banks (1Y88).
Barnes (1979). Baron (1985), Beady and Hansell (1981). Braun (1976). Brophy (1981). Brown ¢7 ul.
(1970), Byalick and Bersoft (1979). Carew and Lightfoot (1979}, Coutes (1972). Cooper et ul. (1975).
Cooper and Tom (1984). Cornbleth and Korth (1990}, Dusek and Joseph (1983). Eaves (1975),
Feldman (1986), Gottlicb (1964). Haller (1985). Heath (1971}, Holiday (1985). Irvine (1Y8S: 1980:
1990), Jackson and Cosca (1974). Leiter (1976), Mathis (1976), Mcicr er al. (1989). Natricllo and
Dornbusch (1983), Simpson ind Erickson (1983), Sizemore (1981), Tobias ¢f al. (1983). and West and
Anderson (1976).

S, Sce. for example. Alexander ef al. (1987), Bridge et al. (1979), Crain and Mahard (1978). Crain ot
al. (1982), Cunningham (1975). Durkenwald (1975). Farkas er ¢l (1990). Ferguson (1991a: 1991b),
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Glick (1971}, Mavnor (1970). Murnane (1975). Ohberg (1972). Pascarella er al. (1979) Rossel and
Hawley (1983). Sanders (1982). Shechan and Marcus (1977). St John (1971). Touliatos et al. (1977),
and Yando ef al. (1971).

6. See. for example. Bowles and Levin (1968). Cain and Watts (1970) and the set of papers published
in Mosteller and Movnihan (1972).

7. See. for example. Coleman ef al. (1966). Armour (1972). Hanushek (1972), Jencks (1972).
Thernstrom (1991) has recently reminded people of this finding.

8. See Hanushek (1986).

9 Students in cach grade were administered a battery of subject and aptitude tests. For each subject.
different tests were administered to students in each Lr.\dc so that one cannot infer anything about the
absolute amount students in a school learn by comparing say. the mean third grdde and mean sixth
grade test scores. However, one can infer somcthlnb about how much students in a school were
tearning in refative termis by Lomp.lrlm_ gain scores across schools. So. for example. if the mean third
grade score on atest was 8% in cach of two schools and the mean sixth grade scores were 80% and
90° in the two schools, respectively, the implication is that the students learn more between the third
and sinth grade in the second school.

16 A major finding of the Coleman Report was how segregated by race schools were in 1966. For
example, almost 802 of all white pupils in the first and twelfih Lmdes attended schools that were 90 to
100% white. white more than 63%. (85“4) of black students in the first (twelfth) grade attended
whools that were between 90 and 160, black (Coleman e «f.. 1966, p. 3). In the research that
follows, gain scores are computed by race for a school if at least one student of that race are present in
the base vear grade. Sinee \\uLhud least square analyses are used (with the weights based on the
pumber of students in the racial group i the l.l'.ldL\ in the school). schools with only a few students
from a racici group are given very little weight in the race-specific analyses.

VL While only o small traction of white students were taught by black teachers in 1966, a greater

fraction ot black students were educated by white teachers. For the nation as a whole. the average

black clementary (secondary ) student attended a sehool in which 35% (41%) of the teachers were

white {Coleman er af . 1966, p. 3).

PHof amaivses of how teachers are sorted across school districts and how they decide whether to
remain i the protession hase been undertahen. See. for example. Antos and Rosen (1975). Ferguson
(1991D). andd Murnane and Qlsen (1990). However. Ehrenberg and Brewer (1994) is the first study to
treat teacher characteristics as endogenous in the estimation of educational production functions.

Ihe £1.0 data tapes ase very poorly documented and considerable effort had to be expended by us
to clean” the data. A data appendix. available from us on request. discusses a number of the
problems we faced and the actions we took.,

4. Although over 00,000 teachers were surveved i the onginal ££0 survey., the data set we received
from the National Archive contined intormation on only 4+ 193 teachers and came with a notice that
two eachet tiles were misaing When teacher data was missing. it appeared to be missing for all the
teachers m a schoot and all o1 these sehools are necessarily excluded from our analyses. This
restriction alone reduced the toial number of schools in the sample from about 00 to 2075, This
implies that most of the sehools that failed to report teacher data were relatively small.

13 A school that enrolled both white and black students, will appear in both the white student and
the black student samples, Test seores for siadents ot other ethnicities/races. primarily Native
Amenicins, Hispanies. and Asuan Amenicans. are used to compute the mean test scares in the overall
sample. but not in the black or white samples.

Part ot the reason for the small high school sample s that many ninth graders attended junior high
schools and thus were not enrolied 1n schools with twelfth grades. A comparison of the descriptive
statisties for the samples actually used i our analyses (Table 1) and the Targest sumples available if we
ignore our need tor teacher characteristios data. suggests that the two samples were quite similar, for
poth clementary and secondary schools. in terms ot their base yeir test scores, synthetic gain scores.
and proportions of black teachers and students,

The high pereentages ot black students and teachers i our sample occur because black schools were
over-sampled in the orrgmal E£O survey. No sample weights were found by us in the data so we could
not control tor problems relatig to choice-based sampling in our statistical analyses.

18, Gatin seores can be negative because. as discussed in footnote Y, the tests administered in each grade
were difterent.

Requiring black teachers to have more education than white teachers at schools with white students
mary reflect cither disermimatian i hiring or a compensating differential for their fower test scores.

12

13

200 The mean values of the students” characteristies na schaol were very similar for third and sixth

grade students in cach school and the tatter were used in these analyses. Family income duta were
actaally not available in the ££.0 data and had to be estimated by us. We computed the occupational
distribution (at the one-dgat level) ot fathers in each sehoot and then used this distribution and data
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on the 1970 median male earnings in each occupation in the census region (4) in which the school was
located to obtain an estimate of family incomes in each school.

21. A 10 percentage point increase in teachers’ verbal aptitude scores is equivalent to a change of a little
under one standard deviation in the overall distribution of teachers™ scores.

22. Appendix Table A1 contains mean test score level equations for the four elementary and secondary
grades that are specified similarly to column 1 of Table 2. While these test level equations suffer from
omitted variable bias (see the introduction). it is clear that many ot the measured variables that
influence the synthetic gain scores also influence the test score levels.

23. An alternative way to handle the problem is to .treat BYTEST as endogenous. obtain an
instrumental variable estimate for it. and then reestimate the gain score equation in column (1) using
the instrumental variable. We obtained an instrument by regressing BYTEST on the characteristics of
the school’s students, their families and the community in which the school was located (the X)) and
similar variables for the larger county or SMSA in which the school was located. When the gain score
equation was reestimated using this instrument. the coefficient of the instrument proved to be
insignificant but the coefficients of BLACKT (-0.063) and VERB (0.066) werc very similar to the
corresponding coefficients found in column 1 of Table 2 and both remained statistically significant.
Consequently, in what follows. we treat BYTEST as exogenous.

24. In some schools, either all students failed to report whether they spent their entire careers in the
school or all students reported that they had not. Hence. the smaller sample sizes in columns (3)
through (5).

25. For the white students sample. the computed statistic is F(3.776) = 5.87 and for the black student
sample it is F(3.491) = 7.93. Both of these values exceed the 0.99 critical values of F(3.120) or F(3.x)
of 3.95 and of 3.7%, respectively.

26. One cannot infer the effect of black teachers per se in these models from the coefficients ot
BLACKT alone since this variable also interacts with the other teacher characteristics (see equition
(2)). We conduct simulations. however. using all of these characteristics and their coetficients in
Section V.

27. Tables of the results of these analyses are available from the authors.

28. We are grateful to Fran Blau for suggesting this point to us,

29. In each case. the mean third grade value of the variable (logarithm of mean test score or percentile
rank on the third grade test) appears on the right hand side of the equation.

30. See Tiebout (1956).

31. Again. see Antos and Rasen (1975) and Ferguson (1991b),

32. Evans, Oates, and Schwab (1992) make a related point in the context of estimating “peer group
effects” nn drop-out rates. While they treat peer group measures. such as the percentage of
disadvantaged students in a school as endogenous. they do not explore the influence of teacher m
school characteristics.

33. Ehrenberg and Brewer (1994) is the cxception. Ferguson (1991b) treats teacher and school
characteristics as exogenous when he estimates district-level educational production functions. but
then goes on to show how these characteristics vary with underlying socioeconomic and demographic
variables.

34. We are grateful to Marshall Smith. currently Undersecretary at the ULS. Department of Education.
for helping us to develop an algorithm to identify the county or SMSA in which each scheal in the
EEOQ survey was located. The data appendix provides details.

35. For each district. we regressed the logarithm of teacher’s salary on the teacher’s experience. and
degree level, using all teachers we obaerved in the district as observations. The estimated intercepts
from these equations are estimates of each district’s logarithm of starting salary.

36. See Russell Davidson and James M. MacKinnon (1993). pp. 237-242 for a more formal treatment.

37. The computed F statistic was F(6.681) = 6.56 which exceeds the critical vatue of roughly 2.80 for
rejecting the hypothesis at the (.99 level.

38. The computed F statistic was F(4.683) = 1.44 which is less than the critical value of roughly 3.78 for
rejecting the hypothesis at the 0.99 level.

39. See Antos and Rosen (1975) and Ferguson (1991b).

40. Two other extensions warrant brief reporting here. First. when one climinates the estimated starting
salary in a district from the instrumental variable equations (on the grounds that it is endogenous).
one obtains virtually identical resuits to those reported in Table 6 and the text. Second. when one
repeats the analyses climinating the base year test score from the gain score equations (on the grounds
that it too may be correlated with unobserved variables). one again obtarns a similar pattern of results,
That is, Durbin-Hausman-Wu tests suggest that only BOOKS. PUPT. and MA should be treated a«
endogenous and the estimated VERB and BLACKT coefficients obtained from such a specification
are very similar to those abtained in column 2 of Table 2.

41. See Murnane ez al. (1991). Chapter 2.
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42. When VERB squared is added to the model specified in column | of Table 2 and then the expanded
equation reestimated, the coefficient of VERB and VERB squared. respectively become, with the
absolute values of their 1 statistics in parentheses, 1.366 (2.5) and —0.002 (1.9). Although the marginal
effect of VERB declines as aptitude increases in this model. it remains positive until VERB reaches

91.5.

43, Ehrenberg and Brewer (1994).

44, See Card and Krueger (1992).

45, Sce Hanushek (1986).

46. Hanushek (1992). ]

47. The data used by Ferguson (1991) on Texas school districts woulG be extraordinarily valuable if
characteristics of teachers and students by race/ethnic group for each district could be made available.
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Appendix Table Al. Schoo! level mean test score equations: grades 3. 6. 9 and 12 (absolute value 1 statistics)"

INTER
FEM
BLACKS
FNHH
MNHH
PHONE
INCOME
FLNCH
FED
MED
Ty
RURAL
BOOKS
PUPT
BLACKT
EXP

MA
VERB

n

R:

GRADE 3

38.99% (2.8)
—0.018 (0.9)
—0.075 (7.3)
~0.056 (2.9)
—11.071 (2.6)
0.077 (5.8)
0.059 (0.3)
-0.028 (2.5)
0.854 (3.7)
0.639 (2.2)
-3.161 (6.6)
=0.131 (0.3)
0.003 (0.1)
-0.134 (3.9)
0.029 (2.6)
0.133 (3.8)
-0.017 (1.5)
0.048 (2.1)
96y
0.701

GRADE 6
25.031 (R.3)
0.053 (2.6)
—0.195 (R.9)
—0.085 (4.2)
—0.257 (9.0)
0.129 (9.2)
0.200 (1.0)
—0.039 (3.2)
1.386 (5.7)
0.606 (2.0
- 1.764 (3.6)
1.039 (2.1)
0.007 (0 2)
—0.121 (3.3)
-0.02% (2.4)
0111 (3.1)
-0.013 (1.1)
0.10% (4.5)
969
0).886

GRADEVY

17.646 (3.1)
—-(.094 (3.6)
~0.0589 (1.7)

-0.221

(5.3)

~0.139 (1.8)

0.051

Q.

1.634 (3.9)
0.009 (0.3)
1.440 (2.9)
0.329 (0.5)
—2.074 (2.5)

0.091

(.1

0.069 (1.0
-0.053 (0.8)
0.015 (0 5)
0.016 (0.2)
0,010 (0.6)
0.152 (2 9)

256
0.8R1

GRADE 12

.19 (1.
—0.031 (1.9)
-0.047 (1.9)
-0.219 (6.7)
—0.138 (2.2)

0.077 (3.7)

1.511 (4.6)

0.002 (0.1)

1515 (3.2)

0.799 (1.4)

0.470 (0 8)

(.502 (01.8)

0.064 (1.2)

0.074 (1.4)
0011 {0.5)

0,071 (L)
~0.030 (2.4)

0,165 (4.1)
256

0,932

“All variables are defined s in Tuble 2.

Appendix Table A2. Estimation of instrumental variable equations (abwsolute value of £ statistics)

INTER
FEM
BLACKS
FNHH
MNHH
PHONE
INCOME"
FLNCH
FED
MED
CITYy
RURAL
ESAL
POP"
POPDEN
PURB
PBLK
Pas(0
MEDU
PGHS
SEN*
PWHC
MINC*
PUBAS*
PSEE

n
R!

BOOKS PUPT
—%.139 (0 §) $6.248 (3.2)
0.029 (1.8)  —0.021 (1.2)
—0.022 (4.0) 0.027 (4.4)
—0.005 (0.3)  —0.018 (1.0)
—0.029 (1.4) 0.010 (0.5)
~0.007 (1L6)  —=0.006 (0.4)
—0.369 (1.8) 0.276 {1.3)
0.006 (0.5)  —~0.023(2.2)
0.421(2.2)  —-0.260 (1.0)

0194 (0.7)  —0.261 (1.4
~0.922 (2.1) 0.991 2.1)

0.016 (0.3)  —0.921(2.1)
2.066 (1.8)  —3.8K80 (1.8)
0003 (2.3)  -0.006 (3.2)
0000 (1.3)  —0.001 (2.1)
—0.004 (0.3 0.013 (1.0
0.003 {0.2) 0.051 (3.4)
0357 (3.7) - 0.088 {0.9)
—0.541 (1.5) 0.969 (2.5)
0.058 (0.9)  —0.103 (1.6)
—0.011 (2.0) 0.002 (3.6)
0.072 (1.6)  —0.088 (1.8)
~0.686 (2.2) 0.85% (2.5)
~0.033{2.3) 0.027 (1.8)
0.724 (0.2) —4.468 (1.5)
RRY KRR
0.148 0.207

BLACKT

1.392 (2.5)
0.000 (0.07)
0,008 (38.6)
0.002 (2.7)
0.003 (3.6)
S0 (3.3)
0.030 (4.5)
0,001 (1.3)
0.002 (0.3)
-0.015 (1.7)
0120 (R.1)
0.007 (0.5)
0146 {2.2)
—0.000 (1.8)
—0.000 (6.1)
0001 (2.9)
0.002 (5.0
-0.010 (3.0)
—0.013 (1.0)
0.002 (0.8)
G000 (2.0)
0.003 (1.8)
—-0.056 (5.2)
0.001 (1.9)
0.251 (2.7)
1129
0.870

EXP

6275 (1.1
0.017 (1.1)
0.010 (2.1)
0.033(2.2)
0.355 (2.0)
0.013(1.2)
0.175 (1.0)
0.017 (1 9)
0198 (1.1)
0.381 (1.7)
0.707 (1.9)
0538 (15)
3R (2
0.001 (0.6)
0.000 (0.5)
0.004 (0.4)
0.(XM4 (0.3)
0.191 (2.3)
.514 (1.6)
0.124 (2.2)
0.0(9 (1.9)
0.056 (1.3)
0.737 (2.7
0.034 (2.7)
1883 (1.6)

1129

0.134

MA

-57.792 (1.2)
0.054 (1.1)
0.027 (1.6)
0104 (2.1)

-0.198 (3.3)
0.045 (1.3)
1109 (2.0)
0.021 ((1.7)

-0.561 (1.0)
1.284 (1.7)
0 303 (0.3)
0,382 ((1.3)
7.335(1.3)

—0.006 (1.4
0.005 (4.9)
0.104 (2.7)

--0.074 (1 B)

-0.031 (0 1)

-0.415(0.3)
0.010(0.1)
0.043 (2.8)
0.164 (1.2)
5227 (57

083 (2 )
6.749 (0.Y)

1129
0.156

VERB

1385 (0
0.004 (0.1
-8 (13.2)
0047 (1.8)
-0158 (S.Y)
0.084 (4.4)
-0402 (1.3)
0.020 (1.3
0193 (0.6)
08327 (1.}
Y5 (5
-0.146 (0.2)
6708 (22)
S0.008 (1)
0.001 (2.2)
0062 (2 0)
~0MS (4.3)
0.346 (2.3)
0341 (0.5)
-0.070 (0.7)
0027 (3.2)
008 (0 1)
1629 (3 1)
0042 (1Y
~3.356 (0.8)
1129
0.644

ESAL
POP
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POPDEN
PURB
PBLK
P6SO
MEDU
PGHS
SEN
PWHC
MINC
PUBAS
PSEE

Coleman Revisited 21

area population per square mile in 1960

per cent area population living in urban areas in 1966

per cent area population that is black in 1960

per cent area population that is age 65 or older

median school years completed for area population that is age 25 or older in 1960
per cent area population 25 or older in 1960 that completed high school
total area school enrollment in 1960

per cent area adults in white collar jobs in 1960

median family income in the area in 1960)

per cent area families on public assistance in 1964

per student expenditures in the area in 196)

All other variables are defined in Table 2.
* Weighted least squares regressions. The weights used in each case are the number of teachers taking the test.
Sources: {(a) Authors’ computations from the Equality of Educational Opportunity survey data tapes. (b) Authors’
computations from the 1965 City and County Databook data tape. The “area™ refers to the SMSA in which the school is
located. if the school is in SMSA und the county in which the school is located for schools outside SMSA.
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